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Outline

�� CDF RunCDF Run--IIII

�

Detector Upgrades 

�

Accelerator Status and Luminosity goals

�� New RunNew Run--II ResultsII Results
�� Searches at the highSearches at the high--end of end of 

the energy spectrathe energy spectra
�Z’

�Randall-Sundrum Graviton

�Excited Leptons

�� FollowFollow--up on Runup on Run--I I 
anomaliesanomalies
�Di-Photon based searches

��Searches for resonances in Searches for resonances in 
the the dijetdijet spectrumspectrum

��LeptoLepto--quarks Searchesquarks Searches

��Exploiting New Detector Exploiting New Detector 
CapabilitiesCapabilities

�Search for Charge Massive 
Particles (TOF)

�Improved Tau Identification 
(new Lepton-Track Trigger)

��First Higgs Boson First Higgs Boson 
SearchesSearches
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� ������ � � ����� �
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Silicon Tracking Detectors

Central Drift Chambers

Solenoid Coil /TOF

EM Calorimeter

Hadronic Calorimeter

Muon Drift Chambers

Muon Scintillator Counters

�� Detector UpgradesDetector Upgrades

��

New Silicon TrackingNew Silicon Tracking

�

Extended coverage | |<2, interaction region

�

3-D reconstruction

��

Replaced Central Drift ChamberReplaced Central Drift Chamber

�

Faster response (designed for 132 ns bunch 
crossing operation)

�

96 layers, dE/dxdE/dx samples/track

��

New Plug CalorimeterNew Plug Calorimeter

�

1.3< | |<3.5, same technology as central

��

Added TimeAdded Time--OfOf--FlightFlight

�

~ 100 ps time resolution

��

Extended Extended muonmuon coveragecoverage

�

| |<1 to | |<1.5

��

New Full Digital TriggerNew Full Digital Trigger

�

Tracks at L1 (pT>1.5 GeV/c)

�

Silicon Tracks at L2 with ~ offline resolution 
(pT>2.0 GeV/c)
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Most of the Analyses :
53 - 91 pb-1

(March 02 – January 03)

Luminosity Goals Autumn 2003:Luminosity Goals Autumn 2003:
Base Line:   200 pb-1 / 5.0 1031cm-2s-1/10 pb-1 week
Goal:            320 pb-1 / 8.0 1031cm-2s-1/15 pb-1 week
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'
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1

10
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2

 ll) limit (95% C.L.)→.BR(Z'σ

 1.3) × ll) (LO →.BR(Z'σ

(SM couplings assumed)

CDF RUN II Preliminary

2665 GeV/c

-1
Ldt = 72 pb ∫

�� E F �G �1 ����E F �G �1 ����E F �G �1 ����E F �G �1 ����E F �G �1 ����E F �G �1 ����E F �G �1 ����E F �G �1 ����
-- DielectronDielectron:  M:  MZ’Z’>>650650 GeV/cGeV/c22 (Run(Run--I 640 GeV/cI 640 GeV/c22 90 pb90 pb--11))
-- DimuonDimuon: M: MZ’Z’>>455455 GeV/cGeV/c2        2        (Run(Run--I  575 GeV/cI  575 GeV/c22 90 pb90 pb--11))
-- CombinedCombined

-- 665 GeV/c665 GeV/c22

�����1 ����������1 ����������1 ����������1 ����������1 ����������1 ����������1 ����������1 ����� '  ,'  ,'  ,'  ,'  ,'  ,'  ,'  ,
������) ��� ���2 �!, 9 ��:����) ��� ���2 �!, 9 ��:

> ��2 , 9 	�# �����: �> ��2 , 9 	�# �����: �
7 		����� ���!, ��7 		����� ���!, ��
G �1 �� 
�����!,G �1 �� 
�����!,
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����0 ��
� �� ������ ������5 �� ���) �
�

�� B ��; ���� 
B ��; ���� 
B ��; ���� 
B ��; ���� 
B ��; ���� 
B ��; ���� 
B ��; ���� 
B ��; ���� 
G �1 ����G �1 ����G �1 ����G �1 ����G �1 ����G �1 ����G �1 ����G �1 ����
DielectronDielectron:  :  

MMG’G’ >>535535 GeV/cGeV/c22

DimuonDimuon: : 
MMG’G’>>370370 GeV/cGeV/c22

-- CombinedCombined
-- 550 GeV/c550 GeV/c22

)
2

Graviton mass (GeV/c

200 400 600 800
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r(
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⋅σ

10
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-1
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3

10
5

ll) limit(95% C.L.)→Br(G⋅σ

1.3×ll) PYTHIA→Br(G⋅σ

Randall-Sundrum Model

CDF Run II Preliminary

2235 GeV/c
2370 GeV/c

2550 GeV/c

 = 0.1Pl

k / M

 = 0.055Pl

k / M

 = 0.025Pl

k / M

 = 0.01Pl

k / M-1
 L dt = 72 pb∫
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= �% �����6 �� 7 ; �� ��9 3 - ��B �" . �
4 :

η

-4
-3

-2
-1

0
1

2
3

4

φ

0
100

200
300

E

0
50

100
150
200

Event : 324334  Run : 153345  EventType : DATA | Unpresc: 0,1,33,36,37,39,40,41,43,13,15,48,17,49,50,19,23,24,25,57,58,28,60,61 Presc: 0,36,37,40,41,48,17,49,19,24,25,57,58,28,60,61

Missing Et
Et= 5.7 phi=0.3

Et = 202.81 GeV

Event : 324334  Run : 153345  EventType : DATA | Unpresc: 0,1,33,36,37,39,40,41,43,13,15,48,17,49,50,19,23,24,25,57,58,28,60,61 Presc: 0,36,37,40,41,48,17,49,19,24,25,57,58,28,60,61

Missing Et
Et= 5.7 phi=0.3

List of Tracks
Id    pt    phi   eta

Cdf Tracks: first 5
112  -296.1 -1.0  0.2
103   130.8  2.3 -0.0

To select track type
SelectCdfTrack(Id)

Svt Tracks: first 5
  1    11.3  0.0

To select track type
SelectSvtTrack(Id)
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���8 
�����������	
���8 ����# �
���8 
����
������
� �������
� �

� ��� �����������������
� �� ����� ������γ ���� � ��
� G �1 ���
� �σ⋅σ⋅σ⋅σ⋅ C 0 9 �C 0 9 �C 0 9 �C 0 9 �HHHH →→→→����γγγγ : 	
���
� ������� �������
� �

1 
# ��
C ���C ���C ���C ���I ��������0 �; ��2 4 A �3 ��  +I ��������0 �; ��2 4 A �3 ��  +I ��������0 �; ��2 4 A �3 ��  +I ��������0 �; ��2 4 A �3 ��  +

� σσσσ # �) �� # �� ��
� �H�H�H�H 1 ������ # ��
1 ) 
����� ����
�����ΛΛΛΛ

�� �������
��������
��������
��������
��������
��������
��������
��������
�
� ��
�������
� ��7 �>4 ( �B �" A �) �
�
� �7 �* 4 ( �B �"
� 0 �J �����; �� ��������# �������
� 1 ���������� �E �

1 ������� # 
��9 K + ��+ + �B �" . �4 :

�� C ��$ % �
�� # �C ��$ % �
�� # �C ��$ % �
�� # �C ��$ % �
�� # �C ��$ % �
�� # �C ��$ % �
�� # �C ��$ % �
�� # �C ��$ % �
�� # �
�� EE γγ A ��A �� E > J ��A < > J ���E > J ��A < > J ���A �A � 6 ����J ��6 ����J ��
�� EE γγ # 
1 �� �� ���
� �������
�# 
1 �� �� ���
� �������
�
�� ��, ������1 ������� ������� ����, ������1 ������� ������� ��
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����% �# �6 ����; �����������

�� Arise in Arise in different modelsdifferent models
-- Heavy quarks (Heavy quarks (small couplings)

-- SUSY scenarios with stable particlesSUSY scenarios with stable particles

�� Distinctive SignatureDistinctive Signature
-- Isolated slowIsolated slow--moving high Pmoving high PTT particleparticle

-- Large Large dE/dxdE/dx, long time, long time--ofof--flight, flight, 
escapes from detectorescapes from detector

�� Data Selection:Data Selection:
-- High PHigh PTT muonsmuons (>18 (>18 GeV/cGeV/c)  )  53 pb53 pb--11

-- Tracks with PTracks with PTT>40 >40 GeVGeV /c (full /c (full 
tracking efficiency)tracking efficiency)

-- TOFTOFtracktrack--tt0 0 > 2.5 ns> 2.5 ns

�� Backgrounds:Backgrounds:
-- Cosmic RaysCosmic Rays ( Removed ( Removed ∆∆ t>2.5 ns) t>2.5 ns) 

-- tt00 anomalous early anomalous early 
-- Control Samples PControl Samples PTT<40 <40 GeV/cGeV/c

∆�����
����
� �	
�1 ���% ����E ���1 ) ��

�� �����$ Q �+ �� 9 �+ � 	����# ������������ ������$ �:
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����% �# �6 ����; �����������

�� Searches for stop particlesSearches for stop particles
-- GMSB models, NLSP stable particleGMSB models, NLSP stable particle

�� Signal region:Signal region:
-- ∆∆t > 2.5 ns, track Pt > 2.5 ns, track Ptt>40 >40 GeV/cGeV/c

�� SystematicsSystematics
-- Background prediction WBackground prediction W--tight and tight and 

top top multijetmultijet samples (track density)samples (track density)

� 7 8 �����
� �G �1 ���7 8 �����
� �G �1 ���7 8 �����
� �G �1 ���7 8 �����
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�66 66 ��
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) * ��+ K �B �" . �* ��+ K �B �" . �* ��+ K �B �" . �* ��+ K �B �" . �44 44 ��� ( �, ���G �

�G 7 �G 7 �G 7 �G 7 � 6666 ��
)��
)��
)��
) * � ( �B �" . �* � ( �B �" . �* � ( �B �" . �* � ( �B �" . �44 44

���# ����# M���# ����# M���# ����# M���# ����# M 4 � �4 � �4 � �4 � �±±±± + �- �9 ����: �+ �- �9 ����: �+ �- �9 ����: �+ �- �9 ����: �±±±± 3 ���9 ���:3 ���9 ���:3 ���9 ���:3 ���9 ���:
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�� Any model with Higgs Any model with Higgs 
triplets predicts double triplets predicts double 
charged Higgscharged Higgs

�� LeftLeft--Right Symmetry Right Symmetry 
breaking Modelsbreaking Models
�� It predicts low neutrino It predicts low neutrino 

massesmasses
�� The The supersymmetricsupersymmetric

extension suggests low mass extension suggests low mass 
doubly charged Higgsdoubly charged Higgs

�� At At TevatronTevatron energies pair energies pair 
production of doubly production of doubly 
charged Higgs is dominantcharged Higgs is dominant
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�� Same sign Same sign dielectrondielectron data (~91 pbdata (~91 pb--11))

�� Sensitive to single and pair Sensitive to single and pair 
productionproduction

�� Selection: High ESelection: High ETT inclusive electron inclusive electron 
trigger trigger 
�� EffEff: ~ 90.7%: ~ 90.7%

�� Search in Search in MMeeee> 100 > 100 GeVGeV in mass in mass 
windows of 10 % Mwindows of 10 % MHH (3(3σσ))

�� Backgrounds:Backgrounds:
�� Instrumental: electron misidentifiedInstrumental: electron misidentified

�� ZZ→→ee -- e e + + ,QCD jet/,QCD jet/photon,Wphoton,W→→ eeνν, Z , Z 
→→ eeee + jet/photon+ jet/photon

�� Limits:Limits:
�� Control Region Control Region ZZmassmass (80<(80<MMeeee<100 <100 

GeV/cGeV/c22))
�� 0.60.6+0.5+0.5

--0.10.1 predicted, 0 observedpredicted, 0 observed

�� Signal: 0 observedSignal: 0 observed
0 �������� ����; �����) ��
��4 ( �0 �������� ����; �����) ��
��4 ( � B �"B �" . ���. ��� 4 �4 ������1 1 �������1 1 ��
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τ ��) �
� ��# �� ��	�����
�
�� ττττττττ -- SignaturesSignatures

-- Large cross sections for Large cross sections for ττ signatures in signatures in 
SUSY Higgs production (tan SUSY Higgs production (tan ββ >> 1)>> 1)

-- RR--parity violating decays parity violating decays 

-- CharginoChargino--NeutralinoNeutralino SearchesSearches

�� Traditionally considered Traditionally considered ““ difficultdifficult””

�� NewNew ((JanJan--2002)2002) CDF CDF Lepton+TrackLepton+Track
TriggerTrigger
-- Lepton PLepton PTT>8 >8 GeV/cGeV/c (Level 1 (Level 1 eXtremelyeXtremely Fast Fast 

Tracker)Tracker)

-- Isolated track at Level 2Isolated track at Level 2

�� SignatureSignature
Q ����
�A ���
����# �J �������
�A ���
����# �J �������
�A ���
����# �J �������
�A ���
����# �J ���

Q G 
������$ �1 ����) �������9 ��G 
������$ �1 ����) �������9 ��G 
������$ �1 ����) �������9 ��G 
������$ �1 ����) �������9 ��

��3 : �
��3 : �
��3 : �
��3 : �

Q G 
��G 
��G 
��G 
��ππππ ++ ++ 1 ����) �������9 +1 ����) �������9 +1 ����) �������9 +1 ����) �������9 + ����3 : �3 : �3 : �3 : �
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τ ��) �
� ��# �� ��	�����
�

�� ZZ→ττ→ττ→ττ→ττ→ττ→ττ→ττ→ττ signal signal 
identified identified 
�� ττττττττ--had, had, ττττττττ--leptonicleptonic

Fake rate Fake rate x 3x 3 reduced reduced 
compared with Runcompared with Run--II
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�� CDF actively taking data and producing first physics CDF actively taking data and producing first physics 
resultsresults

�� Aggressive Program in Search for New PhysicsAggressive Program in Search for New Physics
�� Broad Signature Based ApproachBroad Signature Based Approach

�� Taking Advantage of New Detector FeaturesTaking Advantage of New Detector Features
-- TimeTime--OfOf--Flight DetectorFlight Detector

-- Powerful Track Trigger at Level 1 and Level 2Powerful Track Trigger at Level 1 and Level 2

-- More results to comeMore results to come……
-- Heavy flavor + Missing EnergyHeavy flavor + Missing Energy……

-- sbottomsbottom, stop quarks searches, stop quarks searches……


